Objective: Determine the relationship between sexual dysfunction and depression, quality of life and glycemic control. Methodology: Correlational descriptive study with the participation of 205 adults with Diabetes Mellitus Type 2. Results: 66.3% (n = 136) were females. The average age was 57 years (SD = 11.8), average number of years with Diabetes Mellitus Type 2 was 8.22 (SD = 3.9), 55.6% had good glycemic control. Regarding sexual dysfunction, 78.3% of the men and 66.9% of the women showed sexual dysfunction. 70.7% showed depression, 22% mentioned not having a good quality of life. A relationship between feminine sexual dysfunction and quality of life was identified (rs = -.241, <p = .01), with depression (rs = -.370, <p = .01) age (rs = -.544, <p = .01), education level (rs= -.387, <p=.01) and number of years with the disease (rs = -.240, <p = .01). Masculine sexual dysfunction was related to age (rs = -.303, <p = .05) and the number of years with the disease (rs= -.238, <p=.05). Conclusions: Sexual dysfunction in these patients was high. Most patients showed depression and most of them expressed having a good quality of life.
Background and Significance
Diabetes mellitus (DM) is considered a public health problem. At present, 347 million people in the world have been diagnosed with this disease. Countries with medium and low income are the most affected regarding morbi-mortality. It causes 80% of the deaths. The highest percentages of people with the disease are women (World Health Organization [WHO], 2012) .In Mexico, 6.4 million adult individuals have been diagnosed with DM, which is equivalent to 9.2% of the general population. Likewise, within this age group DM is considered the first cause of death (Ministry of Health-Health Sectorial Program, [SSA-PSS, 2013 -2018 ). In Nuevo Leon, the prevalence of Diabetes Mellitus Type 2 (DMT2) is reported as 8.8% (Ministry of Health-State Survey on Health and Nutrition in the State of Nuevo Leon [SSA-EESN-NL-2011 ). Women show a higher percentage (15.5%) than men (Hernández-Ávila, Gutiérrez, & Reynoso, 2013) .
In DMT2, there is relative or absolute deficiency in the production of insulin, which leads to insulin resistance (American Diabetes Association [ADA, 2014] ). This can generate a series of complications caused by blood vessel damage, as is the case in sexual dysfunction (SD) (Gaspar, Fernández, Dickinson, & Irigoyen, 2013) . The World Association for Sexual Health (WAS) classifies sexual health problems in two types: Concerns and SD. The first one is understood as lack of accurate and comprehensive information about a wide range of sexuality issues; SD has to do with the alteration of one of the stages of sexual functions, in the desire, arousal or orgasm (Pan-American Health Organization [PHO], 2009 ). DS problems can appear in the early stages of the disease due to lack of glycemic control (National Diabetes Information Clearinghouse [NDIC], 2011) .
SD is present in both men and women; in men, SD is characterized by Erectile Dysfunction (ED), which is defined as the constant incapacity to achieve or maintain a sufficiently firm erection to penetrate the sex partner during a sexual relation. In women, the sexual health problem is called Feminine Sexual Dysfunction (FSD) and has the following characteristics: decreased vaginal lubrication, painful or uncomfortable intercourse, decreased or lack of sexual desire, decreased or lack of sexual response (NDIC, 2011) . SD significantly affects the Quality of Life (QL) in people and may have an impact on their emotional health that leads to depression (OPS, 2009) .
Depression is defined as the most frequent emotional disorder in adult populations, being one of the most important causes of incapacity in the world (OMS, 2012) .
It is more frequent in older people and among women. The prevalence of depression in the general population ranges from 5 to 10%. It is higher in patients with DMT2, ranging from 30% to 65%. Reports indicate that depression increases the risk of developing DMT2 and it can affect glycemic control as well. Those individuals who suffer from depression and diabetes are more likely to die at an early age (Serrano, Zamora, Navarro, & Villarreal, 2012) . DM (Torres & Gutiérrez, 2010 ) has a progressive effect on the quality of life of people, affecting their social and emotional life, with significant influence on love and sexual relations and lack of glycemic control (Liu et al., 2013) .
As it can be seen in the corresponding literature, people with DM have SD and depression problems that affect their quality of life. Nevertheless, these variables are also interrelated, causing patients to be more affected in their health. However, up to this date, no studies dealing with these three variables together have been identified. The purpose of this study is to identify the relationship between SD, depression and quality of life in individuals with DMT2.
It is important for nurses who work with individuals with DMT2 to provide a more comprehensive care, since, in most cases, care is centered on aspects related to treatment of the disease and the sexual function is overlooked. Nursing professionals can use the results generated in this research to design more specific nursing interventions that include SD problems, in order to propose sexual health prevention and promotion programs in individuals with DMT2.
Revision of the Literature
The following sections show articles about the relationship between DMT2 and sexual dysfunction, quality of life, depression and glycemic control. Yao et al. (2012) carried out a study of cases and controls with the objective of investigating FSD in women with DMT2 and exploring the factors that affect women 20-60 years of age. The sample consisted of 115 patients with DMT2 and 107 diabetes-free patients. The Index of Feminine Sexual Function (FSFI) Questionnaire was applied and metabolic parameters were evaluated. When the six domains of the feminine sexual function were evaluated (desire, arousal, lubrication, orgasm, satisfaction and pain) it was found the women with DMT2 (18.27 SD = 8.96) had more SD than women without diabetes (23.02SD = 5.78, p=0.000). The percentage of FSD in women with DMT2 was 79.2% and 55.0%, (p = 0.001) in women without diabetes. Ozcan, Hotun, Bilgic & Dereli (2011) in a transversal, descriptive and co relational study carried out to evaluate sexual dysfunction (SD) in women with diabetes and correlate SD with the factors associated with diabetes and its control. The sample consisted of 310 women older than 19 who had been diagnosed with DMT2. They applied the Arizona Sexual Experiences (ASEX) form, and measured the HbA1c. The average age was 56.99 (SD = 13.6; 62.3% (193) were married and 47.1% had primary education. No significant relationship was found between marital status and the sexual function. The affected domains were arousal (F = 2.66, p = 0.03); and the satisfaction of orgasm (F = 5.29, p = 0.001) in the illiterate group. Likewise, there was a significant positive correlation between the sexual function and age (r = 0.42, p = 0.001). A strong positive correlation was determined, indicating that SD increased with age in all domains of the sexual function, except in arousal, desire (r = 0.39, p = 0.001), vaginal lubrication (r = 0.22, p = 0.001), arousal (r = 0.30, p = 0.001), orgasm (r=0.35, p= 0.001) and satisfaction of orgasm (r=0.49, p=0.001). A significant positive correlation between SD and the duration of diabetes was found (r = 0.22, p = 0.008). Esposito et al. (2010) carried out an observational study to evaluate the prevalence and correlation of feminine sexual function in women with DMT2. The sample consisted of 595 women with DMT2 diagnosis. HbA1c and the feminine sexual function were measured. 83% were married; 65.8% had HbA1c level ˃7%; the global prevalence of FSD was 53.4%. The risk factors found were age (p = 0.01), metabolic syndrome (p = 0.03), depression (p = 0.01), and atherogenic syndrome (p = 0.04).
Pavía-Ruz, Lope-Gómez & Vera-Gamboa (2012) carried out an observational study to determine the prevalence of ED in patients with DMT2 older than 40. The International Index of Erectile Function (HEF-5) questionnaire was used; the sample consisted of 228 patients. The frequency of ED increased with age; beginning at 70 years of age, 93% reported ED and the least affected group was between 50 and 59 years of age; the prevalence of ED in individuals with DMT2 was 69%.
Shams, Arasteh, Mohsenpour, Karimian & Shams (2013) carried out an observational study to compare the state of FSD among women with diabetes and women without diabetes. The sample consisted of 200 women. The Feminine Sexual Function Index (FSFI) was used as an instrument. The glycosylated hemoglobin (HbA1C) was measured. In the group with diabetes 68% knew how to read and write, and 70% in the group without diabetes (p = 0.76). The average score of FSFI for the group with diabetes and without diabetes was 22.92 (SD = 5.6) and 24.73 (SD = 4.3) respectively, with a statistically significant difference (p = 0.007). The FSFI scores in the group with diabetes were statistically different with HbA1c (p < 0.001), literacy level (p < 0.001), duration of the disease and marriage (p< 0.001) and age group (p < 0.001). They concluded that the higher prevalence of FSD in women with diabetes could be related to the low educational level, and the duration and lack of control of diabetes. Hintistan & Cilingir (2012) carried out a descriptive, transversal study to determine the prevalence of SD in men and women with DMT2 from Turkey in a sample of 160 patients (80 men and 80 women), 18 to 65 years of age who had been diagnosed with DMT2. HbA1c was measured and the HEF questionnaire for men and IFSF questionnaire for women were applied. 68.9% of the men had secondary education and 57.4% of the women had primary and secondary education; 85.7% of the men were retired and 73.5% of the women were homemakers. 45.5% of the women and 54.5% of the men had HbA1c ˃7%. Statistically significant differences were found among women between income level (p = 0.003), family size (p = 0.002), and treatment for DMT2 (p=0.017), and SD.
There was a significant difference in SD among women with DMT2 and women without diabetes (p = 0.000). In men with DMT2 and men without diabetes the difference was significant in erectile function (p = 0.000) and sexual desire (p = 0.010). 36.5% of the men had severe ED, 40.4% had moderate ED and 23.1% mild SD. No significant difference was found between age and SD (p = 0.018). There was no significant association between HbA1c levels, diabetes complications and SD. In women with DMT2, the FSD is associated with the income level, the size of the family and treatment; in men, ED is associated with age.
Ziaei-Rad, Vahdanini & Montazeri (2010) carried out a transversal study to evaluate the differences between patients with diabetes, with and without glycemic control. The sample consisted of 200 patients (100 men and 100 women with diabetes). The Feminine Sexual Function Index (FSFI) was applied; and the International Index of Erectile Function (IIEF) and fasting glucose in blood were considered earlier tests than (HEF) and the demographic data. 63% were married, 47.1% had primary education, the domains with SD were desire and satisfaction in orgasm in the illiterate group (F = 2.66, p = 0.003; F = 5.29, p = 0.001).Women had a higher level of SD when compared with men (88% against 77%). The FSD was 46.7%, with higher frequency in sexual desire (36.8%), satisfaction of orgasm (25.5%) and orgasm (24.8%). SD has a significant relationship with age (r = 0.42, p <0.001), HbA1c (p = 0.02), the duration of DM (p = 0.008) and illiteracy (p = 0.05). The increase of one unit in HbA1c increases SD by 19.1%, 23.2% in desire, 20.7% in satisfaction of orgasm and 17.5% in orgasm (p < .05). The number of complications derived from diabetes and a low educational level are risk factors for SD. Taghreed, Entesar & Kamal (2011) carried out a study to investigate the relationship between DMT2 and depression. They applied the Montgomery Asberg Depression Rating Scale (MADRS). The sample consisted of 125 participants with DMT2, 40 to 60 years of age. 58.4% were women, 52.8% (66) were married, 47.2% were middle class, 74.4% were depressed -24.8% with mild depression, 37.6% with moderate depression, and 12% with severe depression. The severe depression was significantly higher in women than in men (86.7% against 13.3%, p = 0.01), the relationship between depression and the duration of diabetes had a significant difference (p = 0.000); 80% of the patients with severe depression had sexual dysfunction with a significant difference (p = 0.00). The average level of HbA1c in the participants with depression was higher in mild, moderate and severe depression respectively than in non-depressed patients (p = 0.000). Depression was associated with neuropathy, age, retinopathy, gender, and heart complications.
Objectives

General Objectives
Determine the relationship of sexual dysfunction with depression, quality of life and glycemic control in individuals with DMT2.
Specific Objectives
1. Describe the socio-demographic characteristics (age, gender, marital status, education, and occupation) and glycemic control in individuals with DMT2. 2. Describe the characteristics of sexual dysfunction, depression, and quality of life of individuals with DMT2. 3. Determine the relationship of SD with age, education, and number of years of the DMT2 diagnosis.
Methodology
Design of the Study
The study carried out was descriptive and correlational (Grove, Burns & Gray, 2013) ; descriptive because the objectives describe the general characteristics of the participants with DMT2 and the main variables of the participants, and correlational because the relationship between sexual function and depression, quality of life and glycemic control of individuals with DMT2 was revised.
Population, Sampling, and Sample
The population of the study consisted of individuals with DMT2. The type of sampling was systematic --one in two with random beginning, based on the population of individuals with DMT2 from the Terminal Unit Health Center. The sample was calculated through the n´Query Advisor version 4.0 statistical packages with significance level of 0.5, a correlation coefficient of 0.8 and power of 90%. The sample consisted of 205 participants with DMT2.
Measurement Instruments
The Personal Data Card was used for this study. Feminine Sexual Dysfunction was measured using the (FSFI) created by Rosen (2000) in the USA to assess the various forms of feminine sexual dysfunction regardless of their etiology. It is a self-administered questionnaire with 19 items. It describes sexual activity during the last four weeks, and evaluates six domains: desire (items 1, 2); arousal (items 3, 4, 5, 6); lubrication (items 7, 8, 9, 10); orgasm (items 11, 12, 13); satisfaction (items 14, 15, 16); and pain (items 17, 18, 19) .
Masculine Sexual Dysfunction was measured using the International Index for Erectile Function -5 (IIEF), abbreviated version, developed by Rosen, 1999 . It is a self-administered questionnaire where the participant answers five different questions: confidence to maintain an erection, frequency of erections for penetration, frequency to achieve and maintain an erection, frequency of rigid erections for penetration.
The quality of life was measured with the Diabetes-39 (D39) questionnaire, in its Spanish version, created by Boyer & Earp, (1997) . The original English version was adapted to Spanish in Mexico by a group of researchers who were experts in the construction and validation of questionnaires. It proved to be reliable and valid to measure QL of Mexican patients with DMT2 (α=0.95 for the total score). The questionnaire has 39 items grouped in five sections: (a) Energy-mobility (15 items: 3, 7, 9, 10, 11, 12, 13, 16, 25, 29, 32, 33, 34, 35 & 36) Depression was evaluated with the Depression of Beck-II Inventory (Beck, Steer & Brown, 1996) . It is a selfreport instrument with 21 Likert type items designed to evaluate depression in adults.
Biochemical Measurement
Blood sugar was measured by capillary glycaemia using a BAYER-CONTOUR TS glucometer. The results were classified in accordance with the American Diabetes Association (2014b). When the pre-prandial capillary blood sugar level was 90-130 mg/dl, it was considered good control; capillary blood sugar level 2 hours pre-prandial<180 mg/dl and values outside of this range were considered bad blood sugar level control.
Ethical Considerations
The study was carried out in accordance with the regulation of the Health General Law for Health Research (Ministry of Health, 1987) . It was considered that the Second Title, Chapter I establish the general guidelines and principles with which every scientific research with human beings must comply. It had the approval of the Ethics, Biosafety and Research Committees.
Data Analysis
The IBM Statistical Package for Social Sciences (SPSS), Spanish version 21.0 for Windows was used for the processing and analysis of data. The Cronbach's Alpha co relational coefficient was used to evaluate the internal consistency of the instruments; the adjustment kindness test by Kolmogorov-Smirnov with Lilliefors correction was used to determine the normality of variables.
Descriptive Statistics was used to give the answer for the specific objective one. Descriptive Statistics was used for the second specific objective; measures of central tendency were used for the total points of the FSFI, IIEF, and depression and quality of life instruments. Additionally, frequencies and percentages were obtained when the total points were categorized based on the cutting points of the FSFI, IIEF, depression and ED quality of life. Inferential Statistics was used to answer specific objective three and the general objective applying Spearman correlation.
Results
In the following section, we give an answer to the first objective of describing the socio-demographic and biochemical characteristics of individuals with DMT2. This study included 205 participants with DMT2; most of them (66.3% -n 136) were women. The average age was 57 (SD = 11.8; . The number of years of formal education was 7.55 (SD = 3.91; 0-17). 41.5% were married and 38% were workers. The average number of years from the DMT2 diagnosis was 8.22 years (SD =6.4; 1-30). Regarding glycemic control, 55.6% had good control (Table 1) . In order to answer the second specific objective of describing the characteristics of SD, depression and quality of life of individuals with DMT2, we began by reviewing the total score for each variable. An average of 19.51 (SD=3.05) was identified for the Erectile Function Index, and 15.22 (SD =12.83) for the Feminine Function Index. Regarding depression, a general average of 11.34 (SD =7.9) was obtained, and an average of 18.81 (SD = 16.24) was obtained for quality of life. These values are shown in Table 2 . When the percentages of ED, FSD, depression and QL were classified, it was found that 78.3% of the men had ED, 66.9% of the women had FSD, 70.7% of the sample had minimal depression and 78% mentioned that they had a good quality of life (Table 3) . The Kolmogorov-Smirnov test with Lilliefors correlation was applied to the variables of interest. From this test, it was found that the data did not have a normal distribution, and that is why the non-parametric statistics was used.
Table1: Sociodemo graphic and biochemical characteristics of individuals with DMT2
The Spearman correlation test was applied to give an answer for specific objective three, which determines the relationship between SD and age, level of formal education and the number of years from the DMT2 diagnosis. The results showed a relationship between FSD with age, educational level and the number of years from the DMT2 diagnosis (rs= -544, p < .01), (rs= -.387, p < .01), (rs= -.240, p < .01) respectively, and MSD showed a significant relationship with age and the number of years from the DMT2 diagnosis (rs= -.303, p < .05), (rs= -.238, p < .05) respectively (Tabla 4). The Spearman correlation coefficient was applied to answer the general objective of determining the relationship between SD with depression, QL and blood sugar control. A significant relationship was found between FSFI and quality of life and depression (rs= -.241, p = < .01), (rs= -.370, p= < .01) respectively. No relationship was found between IIEF and the variables of interest.
Discussion
The purpose of this study was to identify the relationship between SD, depression and quality of life with blood sugar control in a sample of 205 participants with DMT2 in the metropolitan zone of Monterrey, Nuevo Leon. In this study, the percentage of ED in patients with DMT2 was 78 %, higher than the one reported by Pavia-Ruz et al. (2012) where they identified 69%; the prevalence of this illness is high in both studies and it is important to know the problems that surround sexuality. With more objective data, it will be possible to open new research from which new treatment strategies will emerge with specific characteristics that will help to reduce the problem in less time.
On the other hand, the FSD in this study reported 66.9%, similar to the one obtained by Hintistan&Cilingir (2012) . Both studies reported a high FSD index; this could be because it affects women with DMT2, regardless of the type of population and/or age.
Regarding depression, most patients had minimal depression and only one case had severe depression. These results coincide with Taghreed et al. (2011) who also reported a high percentage of depression; this could be because a degenerative chronic disease like DMT2 affects the mood of the people who have the disease.
Regarding QL, most participants expressed that they enjoyed a good quality of life. On the other hand, Salazar et al. (2012) , in a study carried out in Guadalajara with a sample obtained from four health service units, using the same Diabetes-39 instrument, showed a higher percentage for bad quality of life; likewise, most participants had diabetes complications. This study did not include DMT2 complications as a variable and the sample was applied in only one health unit. This could explain the discrepancy between both studies. Most participants reported good blood sugar control. These results coincide with those obtained by Salazar et al. (2012) who also reported good blood sugar control (HbA1c) in most participants. This could be because they adhered to the treatment and are affiliated to the social security system and adhered to the DMT2 treatment.
It was found that ED was higher as age and the number of years from the DMT2 diagnosis increased. The results were similar to those obtained by Hintistan & Cillingir (2012) who found a significant relationship between ED and age; the greater the age and the number of years from the diagnosis, the higher the probability of suffering ED. This could be because of the progressive damage caused by DMT2 and the physiological decline corresponding to their age.
A significant relationship was found between FSD and depression. The deeper the depression, the greater the FSD. The results found coincide with those found in a study carried out by Fabian et al. (2010) , who found a significant relationship between both variables. This could be because people with FSD are more likely to develop depression. Disorders in sexual function have a negative effect on the mood (PHO, 2009), which could explain the negative impact of sexual dysfunction on mood.
FSD and quality of life have a significant relationship. Nazar-Salvatierra et al. (2010) reported the same, that is, less sexual dysfunction corresponds to better quality of life. Sexual dysfunction affects the quality of life. A good sexual function has a direct impact on the bio-psychosocial environment of human beings (PHO, 2009 ). This could explain the significant relationship between both variables. When FSD is present, it has an impact on the quality of life. It is very important to evaluate these in individuals who have been diagnosed with DMT2 in order to plan a timely intervention if alterations are found, aiming to improve the quality of life.
On the other hand, a significant relationship was found between FSD and age, educational level and the number of years from the DMT2 diagnosis. These results are similar to those found by Shams et al. (2013) , who reported a significant relationship between FSD and the educational level, and the duration of the disease. This could be because FSD increases with the decline that comes with age, with the evolution of the disease and the time from the DMT2 diagnosis.
No significant association between SD and blood sugar control was found. The results are different from those found by Shams et al. (2013) who measured HbA1C and reported a significant relationship for both variables. The discrepancy between the two studies could be the result of using different methods to measure blood sugar level. Capillary blood sugar cannot be as reliable as HbA1C.
Conclusions
SD in patients is high for both men and women. Most patients with depression were placed in the minimum depression category and most of them expressed that they enjoyed a good quality of life. A relationship between FSD and quality of life, depression, age, educational level and number of years from the DMT2 diagnosis, was identified. A relationship between ED and age and the number of years with DMT2 was also identified. The greater the age and number of years with DMT2, the more significant the SD. The less depression and SD people experienced, the better quality of life they enjoyed.
